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Onerator initiates measurement 



I 



Perform ETS, A/D conversions and 
calibrate zero reference offset phase 
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Perform ETS, A/D conversion, 
and estimate phase of signal 
reflected from target 



I 



Update running average of phase. 




Get coarse distance estimate, 
and resolve ambisuitv 
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Subtract reference phase 
from target phase 
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Convert ohase to distance 
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Been the beener. turn off the laser 



J 



Display the distance for 10 seconds 
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Ctoerator initiates measurement 
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Perform ETS, A/D conversion, 
and estimate the phase of the 
signal reflected from the target 



Store phase estimate in memory : 
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Perform linear regression on the phase 
estimates stored in memory: compute d<|>/dt 



Convert d<|>/dt to dd/dt; 
Convert dd/dt to velocity 



Beep the beeper 



Display the velocity for 10 seconds 



FIG. 26 
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Onerator initiates measurement 



Digital processor retrieves unique device code from 
memory, and sends it to the burst waveform generator 
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Burst waveform generator appends device code 
onto burst transmission waveform, and the 
device code is transmitted with every burst 



Receive the signal from the target, and perform 
sampling and AID conversion. Also demodulate the 
device code data at the end of the received burst 
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Output converted sample and 
demodulated data to the digital processor 



Compute phase estimate 
and perform averaging 
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When averaging is complete, 
convert the phase to distance 



Beep the beeper, and display the 
distance for 10 seconds 



FIG. 27 
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Driver turns on vehicle 



Perform offset calibration, transmit burst emissions to 
target, and receive emission echoes from target 



Perform ETS, AGC, A/D conversion, and DFT to 
determine the received phase with respect to the emission 



Determine distance to target from the phase difference, as 
well as the velocity from the time rate of change of the phase 



Recall from Read-Only-Memory the safe stopping 
distance for the computed velocity 
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Disable collision alert 
indicator(s) 
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Alert driver to collision 
situation 
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Commence autonomous hemispherical scanning 



Transmit coherent burst emission, and start 
voltage ramp for ambiguity resolution 



Receive emission echo, and stop voltage ramp 



Perform ETS, AGC, and A/D conversion on received 
echo. Convert voltage ramp to digital format. 



Perform DFT to get phase and amplitude data 
of received signal. Adjust amplitude by 
accounting for gain of AGC circuit 
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Compute distance based upon 
phase and ramp voltage 



Note angular location of target based 
upon scanner pointing direction 




Alert operator to target location 
and echo intensity 
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FIG. 29 
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Start 



Operator points imaging system to target, and optimizes focus 



Transmit coherent burst emission; emission will 
'paint* entire target 



Receive emission echoes. Echoes from different parts of the • 
target will be imaged onto different pixels of the detector array 



In parallel, for the signal output by each pixel of the 
detector array, perform amplification, filtering, ETS, 
AGC, and AID conversion on the received echo. 



Send the digital sampled data 
to the digital processor 



Perform DFT to obtain phase and amplitude data of the signal received 
by each pixel. Convert the phase data to distance for each pixel 



Construct a three-dimensional image of the target based upon the location 
of the target's features imaged onto the detector array, the system 
magnification, the distances to the target locations corresponding to the 
pixel locations, and the amplitude of the signal received by each pixel. 



Output the three-dimensional image to the operator 
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End 
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